The impact of dizziness on Quality of Life (QoL) can be assessed by the Dizziness Handicap Inventory (DHI), which is used as a discriminative and evaluative tool. Although the DHI is available in several languages, an equivalent version for the Italian population is not yet available. Aim of this study was to translate the DHI into the Italian language (DHI-I), assess its correlation to the Italian version of the Short Form-36 Health Survey and to investigate its reliability in evaluating the QoL of patients with acute dizziness. The study population consisted of 50 patients (76% females and 24% males), mean age 51.6 years, range 25-85 years (SD = 14.5). A cross-sectional design was used to examine the internal consistency (Cronbach's ) and concurrent validity (Pearson's product moment correlation r). The application followed the stages of translation from English to Italian and linguistic adaptation, grammatical and idiomatic equivalence review. To con rm the external validity of DHI-I, the Pearson correlation test between the total score and single subscales of DHI-I and the 8 scales of the Short Form Health Survey (SF-36) was performed. The Cronbach coef cients for internal consistency were 0.92 for the DHI-I and 0.82, 0.84 and 0.75 for the sub-scale functional, emotional and physical, respectively. The frequency distribution of no one item showed a percentage higher than 75% in a single possible answer (0, 2, 4), excluding a ceiling or oor effect. Correlations with the total score of DHI-I were consistent and the correlation between total score of DHI-I and total score on SF-36 was -0.593. Of the single subscales, the emotional scale showed a closer correlation with almost all scales of the SF-36. The correlation between the total score of SF-36 and the single sub-scale of DHI-I (functional, emotional, physical) were respectively -0.599, -0.563, -0.398. The DHI was culturally and linguistically adapted for its application in the Italian population. The DHI-I demonstrated a good reliability and is recommended as a measure of disability in patients with dizziness and unsteadiness. According to the DHI-I, patients with acute dizziness and with a clinical diagnosis of vestibular syndrome presented a decreased QoL; the physical aspects were the most compromised. rispettivamente -0,599, -0,563, -0,398. Il DHI è stato adeguato oltre che alla lingua anche alla cultura della popolazione italiana. Il DHI-I ha dimostrato una buona af dabilità, ed è raccomandato come misura per la disabilità nei pazienti con vertigini e instabilità. Secondo il DHI-I, i pazienti con vertigini acute e con diagnosi clinica di sindrome vestibolare hanno presentato una diminuzione QoL e compromissione in particolare degli aspetti sici.
Introduction
Calculating the effects of medical and rehabilitative management of the acute dizziness patient is not easy. The World Health Organization (WHO) de nes the Quality of Life (QoL) as the individual's perception of his/her position in life, in the context of the culture and values system in which he/she is inserted and in relation to his/ her goals, expectations, patterns, and worries 1 . Many of the tools used to evaluate the QoL were developed in English. However, it is necessary to develop QoL evaluation tools also in other languages by developing a new measurement instrument or adapting an existing one to a different language as proposed by Guillemin et al., in 1993 2 . The cultural adaptation has the advantage of enabling the comparison of results when administered in countries with different languages. In 1990, Jacobson and Newman designed and validated a speci c questionnaire for dizziness, the Dizziness Handicap Inventory (DHI) 3 , which evaluated the self-perception of the incapacitating effects, on the QoL, caused by dizziness. The DHI questionnaire has been used in many studies to evaluate the effects of vestibular diseases. DHI is a useful tool for physiotherapists and professional rehabilitation teams to list patient's problems, de ne intervention goals, and plan and evaluate treatment and/or rehabilitation programmes. The original American version has been translated into several languages and cultures, such as Spanish (2000) 4 , Swedish (2003) 5 , Chinese (2004) 6 , French (2004) 7 , Dutch (2006) 8 , Brazilian (2007) 9 , Portuguese (2008) 10 , German (2009) 11 and Norwegian (2009) 12 . The DHI comprises 25 items with a total score ranging between 0 and 100 points; DHI can be further subdivided into physical (DHI-P, 28 points), functional (DHI-F 36 points) and emotional (DHI-E 36 points) subscores. A higher score indicates a more severe handicap. Despite the popular use of the DHI, an equivalent version for the Italian population is not yet available. At the moment, vestibular diseases, in Italian patients, are evaluated using a generic questionnaire, the Italian version of the Medical Outcome Study 36-Item Short Form Health Survey (SF-36) 13 , which assesses changes in individuals undergoing medical vestibular treatment. Aims of the present study were to translate and perform a cross-cultural adaptation of the DHI into the Italian language and to evaluate the QoL of Italian patients with acute dizziness by means of the Italian DHI (DHI-I) and Italian SF-36 14 .
Materials and methods
The original DHI comprises 25 questions designed to assess a patient's functional (9 questions), emotional (9 questions) and physical (7 questions) limitations. Each question provides a choice of 3 replies: "yes" (4 points), "sometimes" (2 points) and "no" (0 points) ( Table I) .
The maximum of 100 points indicates the greatest disturbance to the patient and the minimum of 0 points suggests that there is no handicap. The DHI has been reported to have good psychometric properties: high test-retest reliability (interclass correlation coef cient [ICC] 0.72-0.97) and internal consistency reliability (Cronbach = 0.72-0.89) responsiveness 3 .
Italian Dizziness Handicap Inventory (DHI-I)
Translation from English to Italian and linguistic adaptation DHI translation into the Italian language followed international guidelines through a process of reviews and modication 15 16 . Two expert otorhinolaryngologists and two psychologists each performed, separately, an initial translation from English to Italian. The translated versions were then discussed and adjusted to obtain consensus and close equivalence to the original version 16 . Back translation was performed by a bilingual person with a professional academic level of Italian and English and by an English mother tongue speaker. The original and the back-translated English versions were compared by the two translators and, if discrepancies were found, the Italian version was adjusted to optimize the conceptual overlap. The translated version (Table II) was pilot tested on a few Italian speaking patients presenting with dizziness (n = 10); patients found no difculty in understanding and replying to the questions.
Italian Medical Outcome Study 36-Item Short Form Health Survey (SF-36)
The Italian version SF-36 14 includes 36 items divided into 8 scales: Physical Functioning (10 questions), Physical Role (4 questions), Body Pain (2 questions), General Health (5 questions), Vitality (4 questions), Social Functioning (2 questions), Emotional Role (4 questions) and Mental Health (5 questions). The 8 scales were scored individually and then combined, resulting in a scale ranging from 0 to 100; the highest score indicates the best health while the lowest score denotes poor health. The study was approved by the Ethics Committee of the "G.B. Grassi" Hospital of Rome (Protocol no. 60037). All patients signed the speci c informed consent forms. Patients suffering from acute dizziness from 1 day to 30 days were recruited in the operative unit of ENT "G.B. 
Statistical analysis
Descriptive statistics of the respondents' characteristics were performed. To investigate possible ceiling or oor effects, the frequency distribution of each item was evaluated. Cronbach coef cient and corrected item-total correlation were performed to investigate the internal consistency and the strength of the relationship between a single item and the others in the DHI-I total scale and in each of the three subscales. To investigate the external validity of the DHI-I, the total score of DHI-I and each sub-scale were correlated to the Short Form Health Survey (SF-36) and ANOVA (analysis of variance) between dizziness diagnosis (0, 1, 2 level) and the total score of DHI-I and each sub-scale. The analyses were made using the SPSS version 17.0 computer software.
Results
The study population consisted of 50 patients (76% females and 24% males), mean age 51.6 years (range 25-85 years, SD = 14.5 years). Details of descriptive information regarding the patients are given in Table III . The frequency distribution of no single item showed a percentage higher than 75% in a single possible answer (0, 2, 4) thus excluding a ceiling or oor effect. The Cronbach coef cients, for internal consistency, were 0.92 for the DHI-I and 0.82, 0.84 and 0.75 for the functional, emotional and physical sub-scale, respectively (Table IV) , according to both the original and the German version of the DHI. Within the total scale, the corrected correlation between each item and the total score (CI-TC) ranged from 0.29 (item 22e) and 0.67 (item 9e) ( Table V) . Results were very similar to the two versions of DHI from US and Germany.
None of the CI-TCs fell below the recommended value (0.20) 16 . To control the external validity of DHI-I, Pearson correlations were performed between total score and single subscales of DHI-I with the 8 scales of the Short Form Health Survey (SF-36) (a high score on SF-36 means good health perceived): all the correlations with the total score of DHI-I were consistent; the correlation between total score of DHI-I and total score on SF-36 was -0.593. Among the single subscales, the emotional scale showed The correlations between the total score of SF-36 and the single sub-scale of DHI-I (functional, emotional, physical) were respectively -0.599, -0.563, -0.398 (Table VI) . The ANOVA results are not statistically signi cant but the mean values of DHI-I and of the single sub-scale showed a decrease from the mild level of disability to the more severe condition (Table VII) .
Discussion
Patients' self-perceived QoL measurement is becoming increasingly recognized as an important indicator for health care evaluation. The DHI provides a useful, reliable and valid assessment of self-perceived handicap associated with acute dizziness. In addition to the results of the reliability and validity, we believe that the additional advantages of the DHI include its simplicity, the relevance of its items and its capacity to take into account all those health components described by the WHO's International Classi cation of Functioning, Disability and Health 1 .
The DHI is a reliable, valid and clinically useful tool to measure the self-perceived handicap associated with the dizziness symptoms triggered by a variety of causes. The DHI may be used by clinicians not only to evaluate the dizziness handicap, but also to demonstrate functional outcomes in those patients presenting dizziness following surgery. From the present investigation focusing on the measurement properties of a translated and adapted Italian version of the DHI, in patients with acute dizziness, the results showed that the 25-item DHI-I offers a high internal consistency for the total scale ( = 0.92). In particular, Cronbach values, for the 3 DHI-I subscales (functional = 0.75, emotional = 0.84, physical = 0.82) showed internal consistency and is comparable with the results of the original American 3 and German versions 11 . The functional aspects investigated by the DHI-I evaluate the interference of dizziness on the performance of certain eye, head and body movements, although focusing on the capacity of performing professional, domestic, social and pleasure activities and on the independency of performing tasks such as walking without help and walking around the house in the dark. The functional aspects were those most defeated together with the increasing age of the patients, probably due to the effects of aging on the vestibular system, which may enhance the functional limitations in these patients. The emotional aspects, evaluated by the DHI-I, were also abnormal in the patients studied. These aspects investigated the possible harm caused by the dizziness on the QoL, generating frustration, fear of going outside without company or staying home alone, shame regarding the clinical manifestations, worries about concentration disorders, a sensation of incapacity, changes in family or social relationships, and depression. Our results are in agreement with those of Paiva and Kuhn (2004) 17 , who con rmed that patients with vertigo present concomitant psychological symptoms in 56.38% of cases, anguish being the most prevalent (47.38%), followed by anxiety, fear, depression and memory disorders, thus stressing the relation between the vestibular disorder and emotional alterations.
The physical aspects investigated by the DHI-I, although evaluated by fewer questions compared to the other aspects of the questionnaire, were those that presented the highest scores of arithmetic averages. Fielder et al. (1996) 18 also found that for both men and women, the performance of physical functions was signi cantly more affected compared to the other aspects evaluated by the DHI. The Italian DHI physical aspects evaluated the relationship between the manifestation and/or the severity of the dizziness and the eye and body movements. The manifestation of dizziness, in speci c positions or following head movements, is very common and may occur in patients with benign paroxysmal positional vertigo, the most common vestibulopathy. Correlations of the DHI-I with the validated Italian Medical Outcome Study 36-Item Short Form Health Survey (SF-36) were used as a test of convergence validity. The total DHI-I score showed signi cant correlations with all 8 subscores of Italian SF-36, implying that acute dizziness has a very important impact on patients. The DHI-I can be used as a tool to evaluate the reduction in QoL caused by dizziness in patients with acute vestibulopathy, and also, from the clinical point of view, as an instrument to evaluate, during the follow-up period, the therapeutic effect of rehabilitation treatment, or medications and/or surgery. The DHI-I was found to be a reliable tool for the assessment of the impact of dizziness on the QoL. Those patients with acute dizziness or with a diagnostic hypothesis of a vestibular syndrome present a deterioration in their QoL due to this symptom, as evaluated using the Italian DHI. The physical aspects were those most defeated followed, in decreasing order, by the functional and the emotional aspects. The functional aspects were particularly changed in older patients. According to the results of this study, the DHI-I retains high levels of reliability and validity as compared to the DHI-US and has a moderate level of responsiveness. It is recommended for use in the evaluation of the QoL of Italian patients with acute dizziness. Given reasonable time which is needed to complete both questionnaires, simultaneous use of the Italian SF-36 is advisable in order to establish a comparison between the QoL of patients with dizziness and those with other diseases.
Conclusions
The DHI was culturally and linguistically adapted for its use in the Italian population. The DHI-I demonstrated good reliability and is recommended in the evaluation of disability in patients with dizziness and/or unsteadiness. According to the DHI-I, patients with acute dizziness and with a clinical diagnosis of vestibular syndrome present a decreased QoL. The physical aspects were those most altered, followed, in decreasing order, by the functional and emotional aspects. The functional aspects were more deteriorated in older patients. The total scale of the DHI-I version showed satisfactory measurement properties, as a discriminating and evaluative means, and can, therefore, be used to assess the impact of dizziness on the QoL in Italian patients.
